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DESCRIPTION 

This application is a continuation-in-part of prior, co-pending application, 
"Elastic Mandibular Advancement Appliance", serial number 08/493,926, filed June 
23, 1995, by applicants Michael D. Frantz and Don E. Frantz, D.D.S. 

BACKGROUND OF THE INVENTION 



p 10 Field of the Invention. 

This invention relates generally to oral appliances for controlling the position of 
the human mandible to effect the size of the pharyngeal airway. More specifically, this 
invention relates to a removable mandibular advancement appliance which pulls the 
jaw forward and opens the bite vertically. The invention may be used for preventing 

1 5 snoring and obstructive sleep apnea (OSA), for testing the efficacy of such an 
appliance on snoring or OSA patients, or for keeping the airway open during 
anesthesia or other situations in which there is a risk of obstruction of the airway due to 
the position or state of the user. A preferred embodiment of the invention is a 
disposable appliance that can be conveniently, quickly, and safely used in sleep labs 

20 and surgical settings without custom-building the appliance for the individual patient. 





Related Art- 

It is well documented in the literature that an oral appliance that opens the bite 
and moves the mandible forward will greatly reduce sleep apnea and snoring. It is 
believed that such appliances work by opening the airway for greater airflow, by 
5 moving the mandible and/or tongue forward to increase the pharyngeal airway space. 

Pending U.S. Patent Application, "Elastic Mandibular Advancement Appliance", 
serial number 08/493,926, filed June 23, 1995, ("Frantz '926") is herein incorporated 
by reference. In Frantz '926, applicants Don E. Frantz, D.D.S. and Michael D. Frantz 
disclose a totally adjustable, removable, oral appliance for long-term use as a 
1 o treatment for snoring and/or OSA. The Frantz '926 mandibular advancement, or 
positioning, device uses elastic bands to pull the jaw forward and removable bite 
P planes to open the bite. 

?j The Frantz '926 appliance has an upper plastic base shaped to conform to the 

2 patient's maxillary dentition (upper teeth), soft tissues and hard palate. Also, the 
rfi 1 5 appliance has a lower plastic base shaped to conform to the patient's mandibular 

i r? 

r; dentition (lower teeth), and soft tissues. The lower plastic base has a set of removable 
= posterior occlusal bite planes. The upper surface of the bite planes occlude, that is, 

nj come together, with the lower surface of the upper plastic base to open the bite. 
J* Different sets of bite planes have slightly different thicknesses, for providing different 
y3 20 vertical openings of the mouth from about 8-14 mm to optimize the effect of the 
fc " appliance. The upper plastic base has a set of outwardly-extending plastic retention 
hooks, one on the right and one on the left anterior buccal portion. The lower plastic 
base also has a set of outwardly-extending retention hooks, one on the right and one 
on the left of the posterior buccal portion. Specially-formed elastic urethane bands, or 
25 standard orthodontic elastics, are attached to both the upper and lower retention 
hooks to pull the mandible forward. Each set of urethane bands may have a slightly 
different length and different modules of elasticity, for providing different advancement 
amounts to further optimize the effect of the appliance. 

An important object of the Frantz '926 appliance is to provide a custom-fit 
30 appliance with high patient acceptance, comfort, and treatment success for a long 
period of use. The Frantz '926 appliance is preferably custom-molded to fit the 
patient's dentition, and the elastic bands and bite planes are preferably custom-fit to 




2 



optimize the effectiveness of the appliance for each patient. The custom-fitting 
techniques involve an initial office visit, significant lab work, and at least one follow-up 
office visit. Due to the elasticity of the bands, the Frantz '926 appliance will not cause 
the temporomandibular joint problems or unwanted tooth movement or soreness that a 
rigid appliance would tend to cause after long-term use. If the patient's condition or 
needs change during long-term use of the appliance, the elastic bands and removable 
bite planes can be changed to affect both the amount of forward movement of the 
lower jaw and the amount of vertical bite opening. 

What is still needed, however, is a disposable appliance which is effective for 
short-term use without custom construction or adjustment. A disposable appliance is 
needed for testing of snoring or sleep apnea patents and for use by anesthesiologists 
and other medical practitioners needing short-term mandibular advancement. These 
needs are satisfied by the present invention. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide effective, convenient, quick, safe, 
and reliable mandibular advancement for situations in which the advancement, and 
the resulting opening of the airway, is needed for shorter periods of time, for example, 
during several hours of surgery or over-night in a sleep lab. The appliance of the 
present invention is effective without requiring custom-fitting or expensive lab work, so 
that the invention may be economically used and disposed of after one use. The 
present invention is particularly effective as a disposable, economical testing or 
"titration" device to help medical professionals determine whether a mandibular 
advancement appliance alleviates the patient's snoring or OSA problems, and 
whether the added investment in a custom-built appliance would be beneficial. The 
present invention is also particularly effective as a disposable device for one-time use 
by anesthesiologists, to prevent a patient's airway from becoming obstructed by the 
patient's own tongue while under anaesthesia. 

Both installation and removal of the invented appliance are quick and straight- 
forward, allowing quick action in preparation for surgery or testing or during an 
emergency in surgery. The appliance of the present invention comprises two trays, an 
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upper tray for temporary securement to the user's maxillary dentition, and a lower tray 
for temporary securement to the patient's mandibular dentition. The appliance also 
comprises a connection means for connecting the upper and lower trays in a position 
which pulls the lower tray, and therefore, the mandible, forward relative to the upper 
tray and the maxilla. Minimal adjustment is needed to obtain an effective 
advancement of the mandible, and that advancement may be done by a quick 
movement of preferably a single connector. 

The trays are preferably of the general type that may be referred to as bite trays, 
for holding an impression material, such as silicone putty like Kerr's Citricon TM into 
which the patient bites. The putty hardens enough against the teeth and gums, and 
particularly into the undercut areas of the generally bell-shaped teeth, so that the putty 
acts as the securement means to hold the upper and lower trays in place on the 
maxillary and the mandibular dentition, respectively, during the testing or surgery. 
Preferably, bite planes or other spacers extend from either the upper tray or the lower 
tray, to occlude against the opposite tray to open the bite. 

The connection means is preferably engaged, as soon as the securement of the 
trays to the dentition is accomplished, to pull the mandible forward. The connection 
means is preferably incrementally adjustable, so that the medical professional may 
choose one of several "settings" for the connection means, and therefore, one of 
several amounts of mandibular advancement. The connection may be elastic, 
however, the preferred connector is generally non-elastic, to prevent significant 
stretching of the connector by the patient and the consequent backward movement of 
the mandible that might obscure the testing results or allow the mandible and tongue 
to fall backward during surgery. Thus, the preferred connection means provides the 
testing professional or anesthesiologist an adjustable but exact, repeatable and 
known amount of advancement for the short-term use of the appliance. Precision and 
repeatability are normally a high priority for these short-term uses, rather than comfort 
and patient acceptance, which are priorities for long-term applications. 

The connection means of the present invention is also preferably a quickly 
connectable, and quickly removable or releasable connector. Preferably, the 
connector comprises a single connector or fastener with a single handle for extending 
out the front of the patient's mouth for easy access. In this way, the technician or 
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anesthesiologist can quickly install and incrementally adjust the connector for use, and 
can quickly disconnect the connector in an emergency. 

Typically, during sleep-lab testing or surgery, the connector will be adjusted 
several times. In the sleep-lab, the technician will typically start the testing with the 
connector in a relatively posterior (rearward) position, that is, pulling the lower tray 
forward little or none to get a reference point for the patient's response. The technician 
will then incrementally adjust the connector and lower tray forward to monitor the 
patient's response. In a surgical application, an anesthesiologist will typically first 
adjust the connector and lower tray to a relatively anterior (forward) position to ensure 
the mandible and tongue is advanced during the crucial early stages of anesthesia. 
During the surgery, the anesthesiologist may release the connector or lock it in a 
relatively rearward (non-advanced) position. After surgery, the anesthesiologist again 
may advance the connector and lower tray in preparation for the patient's coming out 
of anesthesia. 

Most adult patient's can be quickly fitted into one of three standard sizes of 
upper arid lower trays. The trays are preferably adapted to flex slightly during the 
insertion and/or biting steps, to enhance the fit of the standard sizes to the particular 
size and shape of the patients mouth. Alternatively, the trays may be rigid and 
therefore offered in a wide variety of sizes to fit many different mouth sizes and shapes. 

Once the short-term use of the present invention is over, the connection means 
may be disconnected and the trays pulled off of the dentition for removal of the 
appliance from the patient's mouth. The appliance may then be discarded without 
great loss of investment in time and equipment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of the one embodiment of the invention, showing 
upper and lower trays and a connector, but with the lower tray not yet pulled forward. 

Figure 2 is a perspective view of the embodiment of Figure 1 , showing the lower 
tray pulled forward and the connector engaged to the upper tray. 

Figures 3 is a detail perspective view of an embodiment of a securement means 
for holding the tray on the patient's teeth and soft tissues, that is, impression putty for 
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being received in an upper tray for being bitten into by the upper teeth of a patient. 

Figure 4 is a perspective view of the lower tray and connector of the 
embodiment of Figure 1 and 2, showing button spacers onto which the connector is 
attached. 

Figure 5A is a top view of the lower tray and connector of the embodiment of 
Figures 1 and 2. 

Figure 5B is a bottom view of the upper tray of the embodiment of Figures 1 and 
2, shown without the connector of Figure 5A attached to the upper tray. 

Figure 6 is a cross-sectional view of the lower tray of Figure 5A, along the line 6- 
6 in Figure 5A, showing the button without the pull-strap attached. 

DESCRIPTION OF THE PREF ERRED EMBODIMENTS 

Referring to Figures 1-6, there is shown one, but not the only, embodiment of 
the invented mandibular advancement appliance 10. Depicted in Figure 1 are upper 
tray 12 and lower tray 14, without impression putty, but arranged generally as they 
would be in a patient's mouth before advancement of the lower tray 14 and the 
mandible. In this description and in the claims, portions of the appliance 10 described 
as "anterior", "front", or "forward" refer to areas or directions generally near or toward 
the anterior teeth (front six teeth). The terms "posterior, "rear", or "rearward" refer to 
areas or directions generally near or towardthe posterior teeth (back from the front six 
teeth). 

The trays 12, 14 are generally U-shaped, and each has an anterior portion 
(hereafter, also called "front portion 26, 28") and left and right side posterior portions 
(hereafter, also called side portions 36, 36', 38, 38'). The left and right side posterior 
portions have side troughs 16, 16', 18, 18', and the anterior portions have smaller front 
troughs 40, 42. Into the troughs are placed ropes of putty 20 (as shown in Figure 3), 
such as silicone putty, a vinyl polysiloxane impression material, or other impression 
material, such as may be known now in the dental arts or others developed in the 
future. The putty 20 preferably extends all the way from the tray left ends 22, 24, 
around the front portions 26, 28, and to the tray right ends 22', 24'. Upon placement of 
the putty-filled trays 12, 14 into the patient's mouth, the patient's teeth (not shown) 



extend into the troughs 16, 16',18, 18', 40, 42, and the patient is instructed or caused 
to bite into the putty 20 in the troughs. The putty 20 moves around the slightly bell- 
shaped teeth to extend into the teeth undercuts, and hardens around the teeth and 
against the soft tissues, in order to secure the trays 12, 14 onto the upper and lower 
5 teeth and tissues. 

The tray front portions 26, 28 are preferably designed to be flexible to an extent 
that allows each tray to flex near the front portions 26, 28 to conform more accurately to 
the particular patient's mouth. While it is anticipated that about three standard adult 
sizes and about three standard pediatric sizes will fit most patients, the additional 
1 o feature of tray flexing at the tray front 26, 28 helps fit in-between-size or unusually- 
shaped mouths. To achieve this flexibility, the preferred tray front portions 26, 28 are 
C3 narrower or flatter than their side portions 36, 36', 38, 38'. That is, the front trough 40, 
Jj 42 widths are small relative to the side troughs, for holding the putty 20 for the front 
J[| teeth while not interfering with flexibility of the front walls 44, 46. Thus, the side 
£H 1 5 troughs 16, 16', 18, 18' are wide enough from side wall to side wall to receive the 
rj patient's molars, while the front troughs 40, 42 may be just wide enough from side wall 
; s to side wall to hold the putty into which bite the front teeth. 

fn An alternative embodiment comprises upper and lower trays with non-flexible, 

*Z rigid anterior (front) portions. With such an embodiment, the medical professional 
O 20 would be supplied with a large assortment of trays, giving him/her the choice of a wide 
variety of tray sizes. 

An alternative, less preferred embodiment, eliminates the front troughs 40, 42. 
In such an embodiment, the side troughs and putty comprise the securement means. 
Figures 1 ,2, 4 and 5A show a connection means that is a single "pull-strap" 
25 connector, for pulling and locking the lower tray in a forward position. The pull-strap 
50 is generally a Y-shape, with two wings 62, 62' for connection to the lower tray 14 
and a handle 64 for connection to the upper tray 1 2 and for extending forward out of 
the patient's mouth. The wings 62, 62' each have a ring 66 with a hole for snapping 
around the buttons 68 located on the left and right upper surfaces of the lower tray 1 4 
30 about midway along the tray side portions 38, 38'. A pin 70 or other protrusion 

extends from the front portion 26 of the upper tray 12 to engage in the plurality of holes 
72 in the handle 64. As shown in Figure 5A, the line of holes 72 generally 




corresponds to incremental adjustments in advancement of the lower tray 14 and the 
mandible forward relative to the upper tray 12 and the maxilla. By snapping the pull- 
strap handle 64 up to receive the pin 70, typically in one of the more rearward of the 
holes 72, the lower tray 14 is locked in place anterior relative to the upper tray 12, until 
5 the pull-strap 50 is snapped down off of the pin 70. As shown in Figure 2, when the 
pull-strap 50 is pulled forward to the more rearward of the holes 72, the front portion 28 
of the lower tray can be seen to be significantly forward of the front portion 26 of the 
upper tray. 

In addition to serving as attachment points for the pull-strap 50, the buttons 68 
1 o serve as spacers or bite planes to separate the trays 1 2, 1 4 during use, and therefore, 
to open the bite of the patient. As discussed above, this further contributes to the 

P opening of the airway of the patient. 

m 

ij In use, the technician or anesthesiologist selects a small, medium, or large tray 

jjj size for the patient. He/she places a rope of putty 20 in both the upper and lower trays, 

cn 1 5 Optionally, he may first spray an adhesive into the tray to further attach the putty to the 

il trays beyond the degree that the putty will naturally stick to the tray due to its inherent 

■ adhesiveness. The lower tray 14 has been previously fitted with a pull-strap 50, by 

ry snapping or pushing the rings 66 down around the buttons 68. Both trays are then 

Jij!j inserted into the patient's mouth, and the patient bites down into the putty. After 

y5 20 sufficient time for the putty to adequately set up, typically about a minute, the pull-strap 

en 

50 is pulled forward and locked on the upper tray pin 70 at a position desired by the 

technician or anesthesiologist. This position may be adjusted as desired to increase 

or decrease the amount of advancement. 

Optionally, the appliance may be pre-fitted to the patient by a nurse or 
25 technician several minutes or hours before the testing or surgery, removed from the 

patient after the putty has hardened, and then reinserted just prior to testing or surgery. 

For this reinsertion, the medical professional may also apply a spray-on adhesive on 

the surface of the hardened putty before reinsertion into the patient's mouth, to further 

enhance the securement of the putty to the teeth. 
30 Various putty materials and methods of handling the putty may be used, but the 

preferred embodiment comprises improved putty packaging and methods of handling. 

Silicone putty is provided in a single-use amount and packaged in a single flexible 
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pouch along with a vial or capsule of accelerator. In this embodiment, the user obtains 
the single pouch, releases the accelerator by breaking open the vial by a quick snap of 
the vial through the material of the pouch, kneads the accelerator into the putty to get 
thorough mixing. The user then cuts or zips open the pouch and squeezes out the 
5 putty to form two ropes for the trays. 

The invented appliance 10 may be made by various methods, preferably by 
injection molding of plastic such as acrylic or PETG. The Pin 70 may be a protrusion 
extending integrally from the molded material, or, alternatively, may be part of a 
separate piece 74 bonded onto the front wall 44 of the upper tray, for example. The 
1 o pull-strap 50 may be made of thick urethane, for example, to make the pull-strap 50 
resilient enough to snap onto and off of the buttons 68 and the pin 70, but not elastic 
□ enough to allow significant stretching of the pull-strap by the patient during use. 

f f§ 

Optionally, all interior surfaces of the trays may be texturized. All trough interior 
^ surfaces and surfaces that may be contacted by the impression material may be 
cn 1 5 texturized to better bond with the impression material. 

U Alternatively, other connection means may be used to lock the lower tray to the 

: . upper tray in an advanced position. For example, a cord may connect to the lower tray 

f y on both buccal sides of the lower tray and may extend up to attach to a forward 

u 

ffi protrusion of the upper tray by hooking into one of several notches in a surface of the 

jj 20 forward protrusion. Other connection means may include a plurality of fasteners and 

fa- ' 

may include fasteners that range from elastic to rigid, but the described preferred 
connection means is very effective because of its simplicity and ease of use, and 
because it does not stretch to create an unknown amount of advancement. The 
described preferred connection means is also easy to use because it consists of only a 

25 single part that attaches easily to both sides of the lower tray to pull the lower tray 
forward uniformly. The preferred connection means is controlled by a single handle 
from outside the patient's mouth and with a single action of the hand. Preferably, but 
not necessarily, the single connector handle extends at least one inch forward from the 
front portion of the upper tray, even when the connector is adjusted to its rearmost 

30 position, for easy access by the medical professional. 

The buttons 68 are preferably an integral part of the lower tray, rather than 
being removable and changeable. Optionally, the pull-strap 50 may be integral with 
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the lower tray, and need not be removed from the lower tray for the short-term use of 
the invention. Alternatively, the buttons may be attached to the tray by some method 
that would not pose the risk of the buttons tearing off during use. 

Although this invention has been described above with reference to particular 
means, materials and embodiments, it is to be understood that the invention is not 
limited to these disclosed particulars, but extends instead to all equivalents within the 
scope of the following claims. 
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